PERK and PKR: old kinases learn new tricks.
Regulating gene expression is an effective way for cells to deal with various stresses. The outcome of this regulation differs with the type of stress, and can promote either cell survival or cell death depending on the severity of the injury incurred. Gene expression can be controlled at several steps, including transcription, translation and degradation. An extensively studied protein involved in translational control is the eukaryotic translation initiation factor 2 (eIF2). When eIF2 becomes phosphorylated on a specific serine residue located within the alpha (alpha) subunit, global protein synthesis is halted. This phosphorylation occurs following periods of environmental stress, and plays a significant role in the cellular response to these events. The eIF2alpha kinase family consists of four members, which are each activated in response to different stimuli. Our group has recently discovered that two members of this family, the protein kinase activated by double-stranded RNA (PKR) and the PKR-like endoplasmic reticulum (ER) kinase (PERK) can also regulate the expression of specific proteins by promoting their degradation by the 26S proteasome. Specifically, we demonstrated that degradation of the cell cycle regulator cyclin D1, and the tumour suppressor p53 was promoted by PERK and PKR during periods of ER stress. This novel function may allow the eIF2alpha kinases to affect a larger number of cellular processes than previously believed.